Abstract. The phenomenon of imprinting (a rapid form of exposure learning) is widely presumed to underlie the formation of normal, species-typical social preferences in precocial birds. To determine whether this is in fact the case, 24-h-old domestic and semi-wild mallard ducklings (Anasplatyrhynchos) were allowed to follow a stuffed hen of one of three sympatric waterfowl species for 20 min. The models used were mallard, redhead (Aythya americana), and pintail (Anas acuta) hens. When later tested for their preference for the familiar hen in simultaneous choice tests with one of the other two stuffed models, only those birds trained with the Mallard and tested with the Mallard and Pintail models (designated the Mallard versus Pintail group) showed a preference tbr the familiar model. (That preference was shown by both domestic and semi-wild ducklings.) In none of the other three groups (Mallard versus Redhead, Redhead versus Mallard, and Pintail versus Mallard) was the imprinting procedure effective in producing a preference for the familiar model. When other ducklings were similarly trained with either the Mallard model, a red-and-white-striped box, or a green styrofoam ball, a preference for the familiar model was found in all four groups (Mallard versus Red Box, Red Box versus Mallard, Red Box versus Green Ball, and Green Ball versus Red Box). Increasing the length of the training period from 20 rain to 2 h and to 24 h did not produce a preference for the familiar Mallard over the unfamiliar Redhead. These results raise some doubt that imprinting as currently conceived is the behavioural mechanism of visual species identification as it occurs in nature.
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The concept of imprinting has been one of the most prominent theoretical achievements in the study of behavioural development since it was first given a wide audience by Lorenz (1935 Lorenz ( /1937 , following the earlier and less-well-known studies of Spalding (1873) and Heinroth (1911) . Lorenz used the term 'Pfftgung' (translated as 'imprinting') to denote a rapid and apparently irreversible process whereby the young of certain precocial birds (notably geese, ducks, and chickens) acquire social preferences for the first object they encounter shortly after hatching. Under normal circumstances this object would be their mother, and Lorenz proposed that imprinting is the mechanism whereby these animals learn to identify the distinguishing visual characteristics of their species and subsequently direct affiliative and sexual behaviour only toward conspecific individuals. Lorenz (1935 Lorenz ( /1937 postulated that parallel, independent processes of this kind are involved in the formation of different types of social attachments, so that the young bird acquires a functionally distinct social companion ('Kumpan') for each of its various social activities. Subsequent research has focused on two such processes: the development of filial and of sexual attachments.
It is important to realize that there are two quite distinct elements that must be distinguished *Address reprint requests to Gilbert Gottlieb. in any discussion of imprinting. The first is a behavioural problem that the young bird must solve in the course of its development, namely that of directing social behaviour only towards members of its own species. The second is a proposed solution to that problem, which, in the case at hand, is the process of imprinting as described by Lorenz and amended by many subsequent investigators (e.g. Hess 1973; Sluckin 1973; Bateson 1966 Bateson , 1979 . Most of the work in this field over the past 45 years has concerned the characteristics of the imprinting process; for example, its irreversibility and the existence and extent of a sensitive period when attachments may be formed most readily. By contrast, rather little attention has been paid to the behaviouraI problem of species identification and the extent to which imprinting may be involved in its solution under natural circumstances. In this paper our concern is with the latter of these two questions, rather tllan with the characteristics of the imprinting process itself.
In a typical imprinting experiment, a young precocial bird (usually a domestic chick or duckling) is briefly exposed to an object, the imprinting object, between 12 and 30h after hatching. Some time later, usually after another 24 or 48 h, the bird is tested to see whether it has formed an attachment to the imprinting object,
